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[ff^2] CXCR4ffl«M£^»J*#fcLT^^5m@^**fl. 

[»#3S4 ] CXCR4if§£#J bt^tSfflijim 
[0 0 0 1 ] 

[0 0 0 2] 
[0 0 0 3] 

i cd £ «>jfli««f £ & mm -t h mm. am l v & m -r & « ti^m tc & £ orig 
&mzz^m. ±^m.wa. 1994^, i59~i82/<-i;) i&omm. 
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mmmmmtt^m(DmmM^^t^o zbizmzmiz, T^x-ryu*? 

[0 0 0 5] 

a >t*fe§y v-m^m^m ®*/&mmmmm ®* c^tpbsf/sdf-i £ t=. & 

SDF-l Z.-tZ>) 3S£TfiT : E%A>l'±7$- -V& 2> CXCR4 (Tj J y ? T V h .T ? * £ 
f£S!U ^V?^(DJfill : 0^^«lM$tl-5^^, "T^fc*., CXCR4£OTfJ1-£ 

[0 0 0 6] 

£j«^?;*©:£W^&#)£*lT^fc( Risau, W. Nature 386, 671-674 (1 

997), Folkman, J. & D'Amore, P. A. Cell 87, 1158-1155 (1996), Lindahl, 

P., et al., Science 277,242-245 (1997))„ Vfr V t&ff h£k%> Vtf < & 

[0 0 0 7] 

*mniZ&Z>JT^%A y l/-fc:/#-CXCR4(D^Stl«K^£*lTV^( Bleul, 
C. C. et al. Nature 382, 829-883 (1996), Oberlin, E.et al. Nature 382, 
888-835 (1996), Nagasawa, T. et al. Proc. Natl. Acad. Sci. USA 93, 1472 
6-14729 (1996))„ CXCR4&, 7 mmM&G* > * ? W&Z ^ M ST'* U , CXCT 
=tjl4 yXfo &PBSF/SDF-1© Iz-fc^* £t~. JtfBS^-kfcB U y A^M 
£, 'gm&Jfa.t'bMMBf&lZi&mt ZZlX^ZSjOXfoZ ( Nagasawa, T. et al 
. Nature 382, 685-688 (1996) ) c CXCR4&, T »^^^f0l4(DHIV-l(D =1 
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VffZ-il LTHfg-f.£>tj 5 (Feng, Y.et al. Science 272, 872-877 

(1996)) 0 CXCR4«, *&#rt&ttliatC»3SLTVx<5i H 2 ftT ^ Z> (Volin 

, M.V. et al., Biochem. Biophys. Res. Commun. 242, 46-53 (1998)) „ 
[0 0 0 8] 

, CXCR4^fcti-^CDU^> K-e&<5PBSF/SDF-l£^< V^XlCfc^TW:, Mit%s 

&iz&mzti&*m<D^(DM&XMz*-?z.£z&mL& 0 &z>ftm*. cxcr 

4&tfPBSF/SDF-l 5/ **^;i/^#$Hfcl?£^#-r£ *»#iffl^lC^t'fe§3 
£ fc^-f So $e>£, #$&lj|#e>tt, CXCR4£*C< V^JUi, J££gi#EttT?& 
*j, PGSF/SDF-1 5: ^ < V ?*T*M <D £ ^T'&S 3 £ £ MSB L 

jE,&, CXCR4#PBSF/SDF-l©£3HftfC*t>±^& l^-fe:/* -T'&S 3. £: 

[0 0 0 9] 

IZ&mx* ^Sli:*^, CXCR4 &C«o < f^ffl £ pjm-T £ JtotfJ&J* £ Pfi« L 
[0 0 1 0] 

[0 0 1 1 ] 

$^IC. CXCR4{CgoX#M£{j£jt-t£3£T\ Jfo«7gJ*&te3i U Jfil«F7gJ* 
#M * ti 4 3&S<D?&M £ & £ 3 £ e> ft 6 c 
[0012] 

<fcU#L<&. ##gJ£&. SATlzt htotL*. oiz. CXCR4lcSt5<fEM£PI« 

-r&ft««:^s6j«^i:*r-5ifii«mj*«nii!fM. fommmm. M^m^mmm^m 

[0013] 
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[0014] 

o 

[0 0 15] 
[0 0 16] 



[0 0 17] 
[0 0 18] 

*»WtC J: y»P>*lfc»I^Ji, CXCR4&0PBSF/SDF-l^^;i/^##M 

IS^^I^SB £ -? Z>mBlZ ioTH CXCR4&tf PBSF/SDF-l##§Sl7£j&lC 
g£ < R# lt^5 "TIBtt *«S> »J > i <Z)^-£CXCR4 £ &PBSF/SDF-1 £ £ 

[0 0 19] 

PAC— IUBCommission on Biochemistry Nomenclature^ J: £ \H%^Wi^ 

[0 0 2 0] 
DNA : -r^-^r^U sKSK 
cDNA : mffi&l?* * 1/ U tf&ift 



4 
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A : T-?— > 
T : > 
G : VT-Zs 
C : £/ his> 
RNA : y 

mRNA : ;* y -fe y S» - U jK^^E 

A&£V>W:Ala : 77-> 
V&£V>&Val : A'J> 
L&5VUiLeu: □ >f 
Ife-SWille : >f V n >f 
S&SVUiSer : -fe U > 
T&SV^iThr : 7s Ujfr—> 
C&SV^iCys: i/^-r^O 

E3d5V^£G1u: 

D3d5 VHiAsp : T*^93f>gfc 
K&SVUiLys : y i/y 
Rfe€>V>ttArg: 7;b3r — > 
H&5 W£His : M^i/y 
F&SV^iPhe: 7i_;i/77-> 

V>fciTrp : h'J^h77> 

Pfe-s^tePro : y y 

V^Glii : tfjljt * y 
BSA : 9i/lf7^§ > 
FBS : S^a&iSJflllS 
PBS: iJ>Sa«41Afi* 
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SDS: Ff^^itb'J'fA 
[0 0 2 1] 

[0 0 2 2] 

cxcr4©t^ y^fH#Rco^T&> -f *eic£ti£>*i,T^£. Attiftic&t: ncxcr4 
&tfv?*CXCR4©7^ y^SB^Jli, #*B2#l#-i§- 1 %.Zf3 IzmZftZ. 
fc: hCXCR4&tfV'?;*XXCR4©i&S@2#I&, #^BB?'JS : #2 (^S&fi 1 ~ 1 O 5 
6) &tf 4 (Mfitl~1 0 7 7) C^Sn§. 
[0 0 2 3] 

cxcR4tc$g-£-r& y jjy K-c&ssDF-iico^TfcBKc-ecDy^ y lftBi?a#*&e> 

41*0*5. SDF-llCttT§ y»S?a©*S^3&« -r^ti^SDF-l-aja. 
tfSDF-l-/B *>#^Et-^c JlftlftfCtet: hSDF-l-a ©T^ y M*«#U±BB#I## 5 tC 
, i&^IEJU&SB^JS # : 6 (Mfit4 7 4~7 4 0) iC^^tl-S. hSDF-1- 
j8 tt, hSDF-l-a©C3iSgfl|lC;* IC 4 OOD7^ 7 SE^^Arg. Phe, Lys, Met 
(BJ#I# : 9) tftt&DSitlTV^. 
[0 0 2 4] 

tlfiS8 2~3 4 8) lC^$n§ 0 x"?XSDF-l-j3 V ?^SDF-1- a ©C5fc 
Sg«IJCSe>tC4 OCDT^ /KJSSArg. Leu, Lys, Met (BB#IS-J§- : 10) tfftfflll 
StlTV^S. fc h&tfvtf^SDF-ll-iT^ yfilHa©Metj^e> 2 l&©Gly***e# 

[0 0 2 5] 

^tl^T-tC^J^tlTVASCXC^r^^^f >fc LT&±, grf|BPBSF/'SDF-l(Z)ft&, IL-8 

6 ffifE4*¥ 1 1-302 
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(Yoshimura. ,T. et al., Proc. Natl. Acad. Sci. U.S. A. 84, 9233-9237 (1987) ) 
, NAP-2 (Walz.A, et al., Biochem.Biophys.Res.Comun. ,159, 969-975 (1989 
) ) , NAP-4, GRO a (Richmondo.A. et al., J.Cel 1 .Biochem. ,36, 185-198 ( 
1988) ) , GRO /? (Haskill.S. et al., Proc. Natl. Acad. Sci .U.S. A. 87, 77732 
-7736 (1990) ) , GRO 7 (Haskill, S. et al., (1990) fu aj) , GCP-2(Proo 
st, P. et al., J. Immunol. ,150,1000-1010 (1993) , ENA-78 (Wayz, A. et a 
1., J. Exp. Med., 174, 1355-1362 (1991) ) , PF-4 (Deuel, T.F. et al., Proc.N 
atl. Acad. Sci. U.S. A. 74,2256-2258 (1977) ) , &1>*IP-10 (Dewald, B. et al 
., Imunol.Lett. ,32, 81-84 (1992) tftfctf&jft*. 
[0 0 2 6] 

m tc & v *t of ib ^cxcR4ica-^ < &m & mm-? z> tc -d v > t 

mfe\*2ft-f. CXCR4JC«o*<#M£PJa«L, LTJfii««f^«:lfiS-r&4* 
[0 0 2 7] 

(i)D#>K (SDF-1) iil/t^^- (CXCR4) t. <Dffg& £Pfl 
£ iC lo < ( i i ) CXCR4^ (D is J^t^€I £ Pfl^-T-S 3 £ IC 

*tK#i«, (iii)CXCR4&#©«^&KW«i|ajSt, (iv) SDF-1 Hfl£©?635l£:PJ| 

[0 0 2 8] 

(i)SDF-li:CXCR4i:(Z)^g#:$:PIWr^%Ri:bT, SDF-1 £ Pfl«-r£4fcl« 
CXCR4 £ PflSfl. -5 c 
[0 0 2 9] 

SDF-1 £Pfi«-f£#lfC«. «k *J A#WKlttCXCR4lcMUSDF-li:*gJa&9K:«t-&L 

. mw-r s#jsc t sdf-uc^ l tcxcr4^\©sdf-i©^-& •& mm-r a . c 

XCR4 IC *f L SDF-1 jfilft IZ L PI« tSMtlt. A# ift IC JiSDF-l £ £g( 
Oliit 3^6 IT. fOSaitiffl^f KXlisKU KfcCDltt'&g 

[0 0 3 0] 
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SDF-lKlJg^l,TCXCR4^©SDF-l©j|g^&|fi«?-a4fcSti: LT, Jlfltf&tCttffiS 
DF-lififls. *©*g^Stt£^-rs*fi#WTtf, SDF-lJC^-rs^JSttSr^'rslB 
SDF-l©«3t£flS€:Si# , r*i»Jt. &tfSDF-l©CXCR4£©£g-£gp 

[0 0 3 1] 

cxcR4&ia«-rs^Ktt, j: yji#«rK:ttSDF-i£©*g^K:a5v*TcxcR4i:fi#t 

65 R£ b T PI * -T £ 4b St £ CXCR4 iZ b T SDF-1 <D CXCR4/\ (7) £ mM ? Z> 
X. Jift&lC &CXCR4 2: 5§J?L m iZ mm~$- e i5i&«CXGR4. GXGR4 £WM & m 
X«CXCR4BP^^^ F^y J CXCR4©^^2:^©^$:^i--§>{S^ 
[0 0 3 2] 

CXCR4lCjj£^LTSDF-l©CXCR4^©j^£Pfl§^€>4£lfl£: IT, ^ttft&tCttjftC 

xcr4Si#:, *©*s^?stt cxcMiztt^&ffi&m&zm-t&m 

iSftyAZM. SDF-1 ©#^SE<fc&»3»i-S«»StXrJfCXCR4©SDF-13e-&S|StilC*g 

•s- ir s &#*<t&®m #m vf e> *i & . 

[0 0 3 3] 

SDF-lfcCXCR4fc©*£^&f*&|HWi-S4&St©£#Wtt* T22 (T. Murakami , et a 
1. J. Exp. Med. ,186, 1389-1393(1997). ALX40-4C(J.Exp.Med. ,186, 1395-1400(1 
997), AMD3100 (J. Exp. Med. , 186, 1383-1388(1997), Nat. Med. ,4,72-77(1998) 
) ^XSb&o Z\tlb<D®in<Z>i¥!%j5mz^>^Xte. M^-tiJ.Exp.Med. ,186, 1189 
-1 1 91 (1 997) tC |3«© J58k IC m £ X vJMXSb 2> . 
[0 0 3 4] 

(ii) CXCR43^P>«^©2/^^e3tS:iaS'r*i2:»c3£^5<«JS[i:L*rtt, ^ 
5fls/B&W^S4&StT&;nj;mtCffl«ttfc^ D CXCR4j^e>tR^©S/^;i/eaiS: 

(plc) (Dmmm. pi3*± vm.m : mm&mvft>ti&. 

8 tfJSEf^ 1 1-3024631 
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[0 0 3 5] 

;frttJ:CXCR4£a$c;*i*£^SC£tt:, = R#ffllCWXXCR4<2^'?> l^n. y 
Znm?Z>y3lS.V2bZ>. CXCR4©**? a XDMmtl*. Jf:#!$&C 

»«ISBiK:fffflUT«IllStt©SB»ttS:SE'fta-e. «HSR±3^e>CXCR4S:?g4feS* 

[0 0 3 6] 

CXCR4Sflc©»3SS:ia«"r*ttRi: It, ^fcWk:ttT>*-2?->. 7>*"fe 
*7>*"fe>:*RNA) % U tftif-f i*2aLrJfCXCR4CD^3KS8flSfflJ(a. MX-tf^D ^E- # 
[0 0 3 7] 

«i£©^J6ffiIJC^V%T, CXCR43»e^©-»&^tJ'<* *-«:fliV*TCXCR4S:fc 

tss-efc^fcicj: y. fammf&fimm2tifcz.£tfw*-fr£*-Dt=.o tiot, cx 

CR4©7>-3^->, T>^"-fe>^XttU sK-tf^ A^tC J: yCXCR4*RaWf tlJi, 
[0 0 3 8] 

L<GgM«Jig&7>?--fe>;**y if** l/tf^ Kfc ITtt, CXCR 
4*^^% CXCR4JC^i--6SDF-l©3t^^-, XliCXCR4Kl|£t5< 2/^;i/^lCHt>* 

®M(Dmfc*£mmmz/\^-j'v#4XLm2>x?is7t?-F cdnax^rna) x\t 

[0 0 3 9] 
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[0 0 4 0] 

IB#JK:a*R&lc3ej£K:/W XU $4 XT* S SIS *J . 1XM:*MK«0 5** Ix*^ K 
[0 0 4 1 ] 

ft, #Ett*£fc^TffiHttfci*PN9ftt (Identity) fc^. 
[0 0 4 2] 

[0 0 4 3] 
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OR 



[0 0 4 4] 

xiiiaitii (o) , (s) „ {&1&7 &^tt.—m. 

>f;t? (S) (D^-ftn?*) Blirf->, ffy-y^ 

1 1 mgEE^^P- 1 1-3024631 
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[0 0 4 5] 

„ 3 0J:^^itl#i:bT> 09;*.«*^/l/3fc;*3fc*- 
[0 0 4 6] 
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[0 0 4 7] 

o jtlOXS.^Y^OT^-S^U If 31 * l^^- K rUjjfc <E>DNA-£ Mx.tfAppli 
edBiosystemsig{C ioT^^lC-^^^tl-S, afc □ 7 ^ #*>f h 

[0 0 4 8] 

— s> >*§$re#t3Si- & 3 1 iz x y # -5 ~ h «c-c ^ <& c x# 7 ;v * & s 

J: y Hffl-&/*i&tC «fc U#5Ifc*«1fS6. «7 ^ v*fctz:«T ^ >T* 

SV^Bu hfctert-^^WW KD^-*^Ft>f KtiftLt%#§3 

[0 0 4 9] 

«at8cfi&T? ! ff 5 - :£^*£>5ifSti. Electrospray Ionization Ma 

ss SpectrometryX&Fast Atom Bombardment-Mass Spectrometry-???? "5 Zl £: #T 

[0 0 5 0] 

#»l)3tttfflS*l5 7>f-t>^*'J J 31 * l/*^- KSI^flctt, CXCR4l/-fey 
*-Xtt*©U^> F> Se>tCCXCR4JC|£r5<S/^^e3i*St©^jlWiSJCf^ 
JILT, SisKU^^ K&n- K -5 DNAX«mRNA{C^i" exilic J: y, 

1 4 miiE#¥ 11-3024631 
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o 

[0 0 5 1] 

^ F*&m-t&jii i gm&m.wm** as* #K:ttH^as©*&*R»[fcUT3&jiT?& 

So 

[0 0 5 2] 

V> 0 CXCR4&3- K'TScDNA&AAV'***- (~7^r J # — ) . 

[0 0 5 3] 

T>^--fe>^DNAXliRNAli, flSAtfU iKV-AiSk HVJU /Ky-Affi, ZE*3S 
y^V-A&^©#^£J5^T0J^{C^At-£3£#T£S,, CXCR4T>^ir> 
^DNAXttRNASr^A-TSi^tCfc l J> «J«WK:CXCR4<Df8^£IE«^**#»rte 

[0 0 54] 

(iv)CXCR4&cM^£SDF-lg#<D#g^£IS«1-£^f££ IT, SDF-l©$8Jg|M 
[0 0 5 5] 

JS^TstfU ^ n feline 7 * D-^-^m^i: ItfSlii^t 



1 5 
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[0 0 5 6] 

■» # s - - > ^- & . 

[0 0 5 7] 

\$lf^mU<DW)®). Will K ^A^^-^7b^M$ti-g>o J^f£ 

[0 0 5 8] 

flS©«IJia]a^-ttl£*ftJctt^cD^, fciusttf, ^;i/*-5M >£>©#& (Kohl 

er, G. and Milstein, C. , Methods Enzymol. (1981) 73:3-46) ^{C*iCT 
[0 0 5 9] 

y^^r'J^fcitff^^^mii) -cgM*-* satiety 

. $I?£©l8#M&*lSfc&3li6U B&fc-f Sififfrtrg^-rs/W K-v©x^ 
[0 0 6 0] 

1 6 ffiSE#¥ 11-302 
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[0 0 6 1] 

A^S:fflV^TM^$i±feM^^Mm#:•&fflV^-g>3 ( t:A^T'^S (09* tf* Carl, 
A.K.Borrenbaeck, James, W. Larrick, THERAPEUTIC MONOCLONAL ANTIBODIES, Pu 
blished in the United Kingdom by MACMILLAN PUBLISHERS LTD 1990#Rf!) „ 
[0 0 6 2] 

A%mz&^L£m&*mmz.mu&. =**^ (chimeric) m# (bk*n 

#fFffl®^H§#-i§EP125023) % t MHfc (Humanized) jfttt (©Cffl^ff ^WAffi 

§-^epi25023) zmmx'^&o z-ti^oimmz. m%\<Djj'&*m\,^TW&-t2>z. 

[0 0 6 3] 

h&l{b&#:(D7 U-jUy-VM®. (framework region ; FR) fc^fctfC 
[0 0 6 4] 

^^©^KU^T'feoTck^c filAti, m^O^T^il ITU Fab, F (ab* ) 2, F 
vSfcttH^tLaOFvfeai^^y y 2/ tf >Fv (scFv 

) ##tfe>*i*. =R<*lftlCte, #l#&SS5R. MiH ^S/>-eflt.3l 

1 7 ftfjEdf^ 1 1-302 
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[0 0 6 5] 

3. ilJ&^^So (Marks, C. et al.., The New England Journal Medicine 335, 
730-733) MA fin hBMJ: »J hififtWilu MAtfscFv?; zi - K-f Sitter 
ft CDNA5 -f -J "7 U 3 (DcDNA^ >f T7^ V - £ 7 7 - V ^ ? # - IC, 

[0 0 6 6] 

M L J: U£v>i|g^tt&^5ffi#£»*w£#T?£&. (Akamatsu, Y. & Tsu 
rushita, N. Medical Immunology 27, 273-286 (1994)) „ f&;fot>, 

^jiLfem^ae^^vfi^t©-* (ma^vh) &h£u B«uia^e»w»Lfe% 

< fi^-T S * a - > &d9*rr*ifcr«fc v\, 
[0 0 6 7] 

ffi#GDT^ >'BftIE^JfcA2&W^£JS£a*A'rsz: tCiott;. ^1 
iZttL£Vm^&ffi&Z^ir&ttikZm2>ZiltfT*%Z> 0 (Akamatsu, Y. & T 
surushita, N. Medical Immunology 27, 273-286 (1994)) „ "3-&fc>t>. # U- 

IE 7 7 - S/"^ -f ^5 U - &T*^ £ 3 £ ic J: y , i-^fL/J; y &^*g-#*s 

[0 0 6 8] 

1 8 fflSE# ¥ 11-30 
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[0 0 6 9] 

ffi#©te«H»fcLT. d<uxf (peg) m<D&m&?-£%z&i, 

[0 0 7 0] 
[0 0 7 1 ] 

#&IJBT-£ffi3 2tl&CXCR4M4&K£: l/T, SDF-lXttCXCR4i:Slffil©«3SS:3t 
t4*>/^j(t (3B{K#3i*>^^St) Zl©4&iHte, SDF-1X«C 

CXCR4 (C *f L SDF-1 ft {C "f S SDF- 1 © &S?§4£ £ &M b V * 

«>, sDF-nc.fcss/y^-^jSSJiWT'r*- 

[0 0 7 2] 

SDF-lSlffil*5g*>^^jH», SDF-1©7^ yKB2#J0>7 5 /m^S$rS^1"§ 
3£KJ:*J3EJS£*AUT'fl;S{3*i*. SDF-i3B&«3t fcfc 5 s 

DF-ltt-t©ft*S:rafc«cV^. ifiliCtt«&#!R-r*ltf, L<ttfc: hSDF-lT? 

fefcittf, WHATIF (Vriend et al., J. Mol. Graphics (1990) 8, 52-56) £M 

^T^&zzfrn&z^wv, $ e> teams 75. ; mmm<D±mz&&-?&w 

£ mffiir Z> z. £ iZ J: »; fit) ti -5 o 
[0 0 7 3] 

eS'tf-'^ # — %:MM£ IT, ai^fitetlSPCR (tKU^ l/-^f i^>'J7 

1 9 ffifElf^ 11-30 
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C T SDF-i^4R*3i *>^^RSft6ii:tf?t6. SDF-i^£(#i3i # 

It, N*Sgfe^3feS-&fcSDF-l*«^ie>tlTV^S(EMB0 J. (1997) 16,6996-7007) 
#»E*eftffl£*l*SDF-lfflS#'<:7*- FXliCXCR4gP^^^ Fte, #*CXCR4 
&<5VniSDF-li:(Z)^-£?Stt£;&U J&oSDF-l<D£4^l^£ffi£fc3iL&V>i$j|C 
fiP*>, SDF-lfflS^^^ KXttCXCR4SlJ^^^KttCXCR4XttSDF-ncm 
£ U Zl *i SrilStSI i: iC «fc »J SDF-1©CXCR4^©»^ £#J!|6*flCP.&§-f £>„ 
-£tf>j|£*, SDF-1 <B£&^«f*£tt&e3Sl/J&iV*fc«>. SDF-KC 0; >> 

[0 0 74] 

SDF-ias^^^^ KXttCXCR4S43"<^ F«. SDF-lXteCXCR4(Z>7^ ^ BftBB^J 
tC £ ^ T SDF-1 £ CXCR4 i: <D%5& lZffi£>Z> ffl& <D—$HXl*±&<?>7 $ JWmWfrb 
fts^^K-efes. ^©i:^*^^ KJi. If 1 0-80. jf^b<(i20 
-5 0, «fc»J»*L/<tt2 0—4 0i®7^ yK3SS3^e>&S. 
[0 0 7 5] 

SDF-l6P#"C^ FX»CXCR4gP^^<y5 : - FfcL SDF-1 X teCXCR4<Z) T 5 MB#I 
JCfcV^T, SDF-1 i:CXCR4il©^{C#t)SfI^$:#^b, ^©-gPXli^TOT 

[0 0 7 6] 

SDF-lgP^^ KXttCXCR4«S#/<:7^ F Sfce^X^W^SSlC <fc »J flUK"*- £ 
[0 0 7 7] 

SDF-igB3M:7^ FX»cxcR4gp#^^ K&^^ F-^&UiJ: ytfnR-f sic 

f£ Mfi^^B^^;i[#01991^tCfB^(Z)^^lcmCT^X«J:V^c @*B-£f&& 
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ftS„ Hffl^^K^ffitt, J§^e>ft3&SStf>S^Cj: yBoc&^Fmoc&lC 
*B!l£ft£o 

[0 0 7 8] 

h U yfritU* #y*}lfr>m : &> XFmoc&TknFA£MSffi^£3h#-e$ 

rft£#*g$fc«"**^i:K:«J:y, li^f K^?>n5. — FBocSt-ett, #9 
iLtfTFAtfi-e±IBilW«©iSf^'efltt#fliRjS&U t '<^ K«©£8p#fre>-W»iJE 

[0 0 7 9] 

>r/i/©br-*KK^&w#&#fl5iu 3. ft 3(Z)j:e)icLT« 

jffifiK^«f . X 7 £ Bftie?!l«?«f J: y H£ f & . 
[0 0 8 0] 

*f6WT«MSftSSDF-i©aJ^/<^ K^-SWiCXCR^gP^^ Ktt, # 
*CXCR4&£ WiSDF-lJC*£-&U ^^;i/<Z>fi^$Ste#fcV* : fe>©T?*>ftfc£* 
®2#f&K*>J&:H. SDF-1CDSP4)"<^ Kfe «fcrXCXCR4®'<^ V^Ttt. ©Etc 

^I^fc75;WJ^ftiT^§„ Mill y KfcLTSDF-1©*^, @H 

2 1 ffiSE#¥- 11-30 
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[0 0 8 1] 

RB££;ixfcV*#, SDF-l£if§§>-f £#fSC£l LT, SDF-lg#U SDF-1©7=T-* h 

ftbiit cxcR4g^ > -?-©T=f-xh, xttcxcR4©»3KJegfijsg^#w r e>*i* 

o 

[0 0 8 2] 

±fBMLfeJ:e>lC, ##giElC^&CXCR4PI«M£*^&#£ UT^tfifil^ 
JftmfSt&B*** d £-JC £ y , Jfil^t-^^ ( Vaseu-lar-i za-t-i-sr.) %8MK-W-ti-i: & & 

Bfc-TSgeJBu ^#e9tCtt«ttBB»y 9 V3\ l&itrA, (psoriasis) , 
[0 0 8 3] 

emodeling) % J$#©^«, ^JKojfcg, AIII, IKfl&Sfc JctfJKlCfcW-** 
[0 0 8 4] 

M*B*T, 1994^. 159-182^- S?) . ^SUfCtt. (i)jfa«l*&«|]fi^©»» £ 

vivom7&&£ I, TftJ^tlTV^ J&Zfiiv) C AMS (chickembryochor ioa 

llantoic membrane) , (v)p^Ti§^ifo^©*£$!^i-<5ligP;£T^ (vi)jfirtf 

2 2 tfitiE#¥ 11-3024631 
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[0 0 8 5] 

a7^J #iM£#ffl35£?SI, 1994^, 7~158/<-$ncff3«tf)#8j 
[0 0 8 6] 

*»wtc««jfti«^ai«is!i. %tmm. mm&QLMmt* mum 

[0 0 8 7] 

&SV*tt, &#&fc»jl~1000mg, L < W:5~50WBfi#4&»^:: 

[0 0 8 8] 

wkf&xmmwizmmzn&mfa^mM*m^ti%<Dx&^x&£\<^ z.<d 

jj<y ^-KTJvn-)^ sKU if—jMu v #;i/rf?3f i/lf-;^;^<y-7' 
-, A^l/df^S/^^^-fe^n-^-^ h U jKU T# y ;i^-M- y ^A, T;i/ 

ja, ^rif-f if^5 L >, s;yy-fey>, ^□tru^y =t-;k tfy 

>S, n MM rjv^s. y (hsa) , y;i/tfh— h-x 

[0 0 8 9] 
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[0 0 9 0] 

jkt. xmrnzmMMiz*. y $ bizwMizmm-?z>t>\ *mmfcz\n *><dwiz 

[0 0 9 1] 

[HifeM] 

CXCR4^£^«V ? x©^Sgfe <k 

OLCMi&te^-m&Stitf J ADNAfc, V? *tfcl29DNA^ -f U - (Stratagene 

[0 0 9 2] 

x# v > 2 <D5' mmm®^ til. lkbtf ; &mK*%Jt~v( is>m&mfc*T* 

o 

[0 0 9 3] 

&7£J&<Z)14.10 (JWT. EUAftZ) (DfflMft\zmff3'<? Z-ZiLl'? bU 
tft I/ - >> 3 > IC J: »; ^A U G418£ # > $/ ^ n bf ;WC <fc »J ffiHttifiilA *M1H V 

, pcR-eisi^bfcc 

[0 0 9 4] 

>t?5SM.bfc 0 Nagasawa, T. et al.. Nature 382, 685-688 (1996)tC 

mm o) -n m iz l & *h ^ ausa © a a tc <t y iemv 

ic ^HESjfflflg n n - - £ m v * . 
[0 0 9 5] 

Iflf >/W:/y ^-f i£-^3 >##T<Z)fc#K x-^DNA&EcoRIT-^-fbb, ^->f 
[0 0 9 6] 

E18.5®]ffi©M#ffFRj^ b^It b £3 n gtf)£RNA £ ffifS**** tit *HP 

S£^RT-PCR£40-9--f # Mt o£ D 630bp<£>PCRj^ £CXCR44f ^ift V— 
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io^mH-f'yA^- (SBfll*^ : 1 1) fttfft^-fv- (IE#I## : 1 2) 
&J§l\TitMiLfc. II^M1^7D-t>f h V -##r&Nagasawa, T. 
et al. Nature 382, 685-688 (1996) iZMMO^m^m CTffo tc 0 
[0 0 9 7] 

^■^SB^^eS^-feli. Adachi, S. , Yoshida, H., Kataoka, H.Nishikawa,S.-I 
. Int. Immunol. 9, 507-514©^^}C^Cfeo JE&tfaMf ©"W^T £4%7\°5 *M7 

;bft KT'SS b, * # y -;i/Tflft7KU ;* # J 30JGfiifrffc*3RT?BifiL 
[0 0 9 8] 

PBSMT(l%^^rA^;i/^^^3<k^0.3%v/v TritonX-lOOSr^frPBS) T'-O^r^-^ 
-hbfef, ttft&PBSMTtfi, 1 : 250^3^ Lfem-PECAMm# (PharMingen)i:4X: - 
Bfc>f y^^- hbfcg^ PBSMTT*?5t#b, i:500#$*5fc-;*9-5*-r y i/=Lrt-* 
tri/tf-MWMiji^V Hgifi#(BiosourcejR)fcPBSHTtti41C--l!fe>f >^fa/<- h 

[0 0 9 9] 

) , 0.08%NiCl 2 $r-g-t/PBStfiT'3 0^-O^r^-^- h bfeo jfiBft-fb** fctlDX-T 
, *J|fiF»fiO.OlX4:bT^-*^rS/^-if5ft'feS:fTofe. &j£M:Jto304H&K:iL#> 

fee 

[0 10 0] 

Nagasawa, T. et al. Nature 382 , 685-688 (1996) tC ME>W,<D%WZ i: »J . V? 
*CXCR4X»PBSF/SDF-lcDNA<Z>W/i fe^n-:?"*: LT7>f 

[0101] 

CXCR4<Z>£3I«tSffi CXCR4fc«V#;*&f|5SiLfc. "#-fc;h"&, 

cxcR4ae^-© e> -mmzmmte't'tT <Dmn&ffi& *-^t/x ^ y 

CXCR4»>£^-#^:£ tC SO B£ $ tl Z> Z. £ h * . 
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[0 10 2] 

EI Hi. CXCR43tfi-?-©««rlSIS«:^"rH (±. TttS) _LIC 
te. SF£McxcR4#3£3te : 3\ tfnc&^ift^* fc.fctfTK&M^MMiz 

-^Mi, *-if>A>f *V if- ^> a >M©^3B:7n ii-eMR5 

MSttUfc-tft-ftU E % EcoRI ; Sh % SphI ; X, XhoI^Lfco 
[0 10 3] 

V2 <Z> (a) it, «&^/+*a$ * €*^«**<+/->^ * -./UDM^iJ- 
if^yn^ b##r&;gVf ¥5n?&<5. ^D-^AICJ: tJIH^^tifc. 11.8kW£ 
MfeJ:^J t 8.2kb^^Mi^ite^■©EcoRI-EcoRI^T>t**^$4^TV^eo £ fc, 02© 

(b) tt, CXCR4#g^©RT-PCRif(lg^ffS:^-r^KT'S)S 0 £RNA&E18.5CD3^£ 
ifei^^HE^&HKb, $ e>lccxcR4#M^> f ^-f v-TfllLfe. RT- 
PCRifflsii^fc, ifip@nJtg^RNA(Z)#^EG)n> h U-)Vh IT, #SS&lC%3Bl/T 
V^G3PDH mRNA £ V £ „ 
[0 10 4] 

cxcr4/\^d (+/-) ^mzm-t&^yxzvtmLtc. m^v^izmrnxfr-Dft 
m*mx*%>^t~* cxcr4^^ (-/-) ^mmitmm^.<DEi5.5^x-^m^tir=.itx 

#£bfc„ b^U 8EMI#bTV*SPBSF/SDF-lfc«v9*i:EI»lC( Nagasawa 
, T. et al. Nature 382, 685-688 (1996)), ^j^^©CXCR4-/-E»E18.5tr^Et: 

U CXCR4-/HBT^fftt 1 !%m&>mz?Et:Lfc. 

[0105] 

E7£j»Kfc^T. CXCR4CD»tB&ree>^lC , t6fe«)K:, CXCR4£>J&W#tf)EtC 
£tt£^£in situ/W >lC«fc *J§i^& 0 CXCR4«^4t>#* JE 

tc & v \ t mm m&ft v> ft& k m v ^ m $ *i & . 

[0106] 

^CD^lICSd^, Jlil^mjSU:fcttSCXCR4»te^fcM©»*&iB^fc. #FJt 

ST-n ^^ife^T-fe-s^M, m&m* mi&Mm. mmmm 
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f <S3£#ftI'!b*lT^£ (Vecchi, A. et al. Eur. J. Cell Biol. 63, 247-255 
(1994), Baldwin, H. S. et al.. Development 120, 2539-2558 (1994)) . 
[0 10 7] 

^©*gin, eii.5^t'»w. >bm. is^mmm^tj^mmmcis^x. % 

. t^IJ©;l/-^ , ^c^LTv^-&MHm^cJ3v^T^:/J^©i^illr}6*##^^cJ; y^sti 

T^-5z:£#fg#>£>*l£:,, E13.5X* (Dm ^WlMiX'iZm 3 (D (a) iC^tlSJ:? 

*lT^fce — E13.5T'0DCXCR4-/-EO®rai^T^i, 3*1 <b 

ic J: ft tf, E13. 5T ©#£SE<Z>»IBJI«EK: jj& ISUSS&JDK^Aramjffi^SSA <b ft 
, dftJ: y#d£UfcJfo«tt»lffi, ©JlljttffcffcfcoT^fc (03® (c) ) . 3ft 
i:tt*ffl8WJc, cxcR4-/-JE<2*gP#©JMl£EI4 © (d) icB £>ft& «fc e> izfix 

S-efeofe 0 El7.5T*©^£MEl?t£, »HBla>^:S!0DJfii«l±#<©4)'tt«:ffiL 
»«IC3* LTV^fe(H3© (e) £ (g) ) 0 LfrL&tf£, CXCR4-/-ffl5T*te3© 

J:e)J&®raK©^MOlliI«^cffi^^slfil«tt^^tKIK^^Sbrv^fc (H4 (f) 

iigi3© (g) ). mmmmmxitmnteftmz^*M<Dif!i^£>m&>*> 

ftfc. (04 (f) fcEI3<0 (g) )„ r©J:-3fcJfa«*©fc»tCj:».K *§P:fr<Z>E 

#St*0^lCJ:Sfc0fc#;*.S>ft<&(ei4© (i) ). 
[0108] 

cxcr4». ^m(DJEigftifc^mf&K i &mx&&z.£tf*k-£ti 

fc. ^(DitmmfttL LTttcxcR4tt. «r«3K©ifii / Bf©^i , SAtf/Xlilf*^lcBB 

[0109] 
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<gtfB&2tl> mm&&l$mM^£mc-&Ji;LT^Z>m5(D (a) , (c) ) 

c) falCjf Abfc¥ST'^$ti-S J:5tC. i£Mi:KlM#*f£fc LTl>£„ b^L 

3tllCffi^-r^>jfll^«^^ElC«fili?)e>^^^ofe (B5 0 (b), ( 

d) ) . W£Jft i ;#<'JvM?*y h V - 9 <DJ&f&lt+ ^MET*t>IEif icjlx.fc( 
@5© (d) ) . 

[0 110] 

Ei8.5T?©3E^iBE©S»©jffl«#W^4lf-ett. «W^JcM«SttS«>e>*i 

*u IK^lRlfi<I:lF^e*lRltCiE«lc88«>e>*ife. 
[0 111] 

CXCR4-/-JEJCfeW-«W»*Jfil«^«S:3a«"rW^&y. a) 
, (c), (e), (g) )©J©Bai»feJ:tf®©» tfcPECAM-lffitttC J: 

^JCT'&So (a) ttE13.5"T©J»iaiJ&i:>f»»;i/- ^HDcSr^-T. (e) 
liE17.5-r-©3£©$:^^c (g) ttE17.5T?©ffi»?:5*-f. (c) liE13.5T©^ 
filfeHr»»iffiS:^t. (a) , (e) , (g) 7?©£ftm> 

©/M»&*ii'r4±j»iaB;ft«Rx«»jiiRj: 

[0 112] 

(b) , (d) , (f)> (h) )©JBISIJRfeJ:tf»©, mPECAM-im^ 
tcJcS&gBfefi&a*-*- ^SCT?&« 0 (b) tiEl3.5-e©»|l3Bli:it'»^/-^1!S« 
&a^T. (f) «E17.5-e©^M^^-Tc (h) teE17.5T©£»S:a**r. (d) 
liE13.5t-©^feLfe®ram©»r^^^-r o (i) &E16.5Ttf)^M^?:*©*^ 
6©»ffiJfiL«S&X&a%'r. (f ) . (h) H<D&m*. ^v)X0^ #tf£ 

[0113] 

H5B, «tPECAM-im#tCJ:*ff©^«?SJgfe©JS^&^WT&«. 
(a) £ (b) #E13.5, (c) £ (d) &E15.5, (a) (c) itm&M. ( 
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b) £ (d) l«MM$rat-r o (c) (D^-M^izm A^tltc^Mlt. E15.5T*© 
Sfc£iLfcB©ffi'ft©:*M©Jfii«©'\v h^S/U >-a-^-S/>^-fe$tifc»r®^^ 
•To (a) £ (c) ®^EPtt»^S!tc<Z)*«§SS*i*^:§!©Jfa««:^'r. dutt-f- 

[0 1 14] 

3;ft£><D£nji,te, cxcR4-/-^;ucfctt£ifa^mj£©^3m. aitfrtBf*©*;© 

©^£{Cj;&^&^;&tj©T*tt&^;i££^LTV^ 0 3 © <fc 5 fclfillr^©^ 
S £ H«l©^ #PBSF/SDF-1 ^ ^ V&Utb e> 
[0 115] 

in situ/W ^Vif-t/a >##TlC<fc*U;£, E12.5©»£Mte©»iaR, J® 
SXi;HS©Jfll«rtfi3ffliiaK:CXCR4lE^ft*^3K LT ^ & 3 h (0 6 © 

(b) ^ (e) ) . mmmmmnft&cDm&fflffiiz&^nmtfwimznfc 

(06© (b), (e)) 0 3tl^liOT^fC, PBSF/SDF-ltt»ra&©«&IH]|S 

H6lctt?83iLT^fc;frofc (06© (c) ) „ 
[0116] 

0 6 ttin situ/\-f -f\) i/3 y\Z <fc£ WJ©ffi*E*T?©CXCR4feJ:tJfPBSF/S 

DF-l©$S^©«etf &3*i-»-ejfc5. S^S©* :7lc^fe#5»IHffl|©3* 
H^J#£M^T, 1 tttt^ h * */ U >-x t ^ > "eStSfi b ( (a) (d) ). 
=te> l*fcteCXCR4#J|lftyfO *V XL ( (b) (e) K JglCt; 

e> l^liPBSF/SDF-l#M«J^D-yi:/N-ryU ^^lfe(c). (d) t (e) 

(a) £ (b) ©_h»iaiK»llR^e>^tJfe^«[jfii«©iS^:0T*&»J, 
^*fflllS^ccxcR4©3a^^»3s*«*aii:}e«^s^lfc 0 (b) t (e) ©&pp£sK& 

lfflJ^$:^U#<K^mT'PBSF/SDF-l^^LTV^-g) 0 (f) te, »£ME18.5 

&©#ifi©«TigT*<fcy, ^ifliMi^-r-cxcR4^#6^L, ISiS^fn-TM 
T*383!LTv*fcv\, -li, iril, Hi, /MB* att_hfl§|i3BIMt vttJhJ»ia»JIR 
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[0 117] 

d <D Z. h £ CXCR4-/-& <fc tfPBSF/SDF-l-/-<D gT?*lfil<Bf£:fc&"*-& 

w©/j^ic^e> hsst feitHM&ommz j: %n$kx&z> *rtB44 

[0 118] 

;i/*MfcT?|fe£Lfc. #P*t*(E12.5,E14.5), ggff igc (El 1 . 5) . ^»(E12.5-E14.5) 

<Djs33&Zf'^Jk%(Dmf&lZ. CXCR4-/-. PBSF/SDF-l-/-£. 

[0 1 19] 

f& IC j&^T* £ 3 £ $ *l „ 
[0 12 0] 

#«3»*IBlfi*J:tJt*Ot&ffi*BiiS^S«)e>*v*3^ofc. £*>&C E18.5©^MV 

DF-l^jg-7^^T?«3RS*lfc*3gS!t*1tJCfilTfey. CXCR4#, PBSF/SDF-1© 

in situA^r^'J i£-S/3 >lC«fc U E18.5T*©^£lS!v^;*tf)#§itCfcVAT 
MJlilfflJteK:feV^TCXCR4e^^#6^LTV^fc^PBSF/SDF-l^E¥«^©»^S^ 
SAf>*lfe*&»S!^. hD-^0J3g{C«CXCR4^^^^Ji$n^^ofe(EI (Fig3 

[0121] 
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, yyV*i£4 x^>-i, pdgf-b<dj: ote'tov fty w^m^v^zm^t-ffl 

, K^CDlR^jg&^tJ) C&gT&*i£#*ie>ftTV**(Shalaby, F. 

et al. Nature 376, 62-66 (1995), Fong, G.-H. , Rossant, J., Gertsenstein 
, M. & Breitman, M. L. Nature 376, 66-70 (1995), Dumont, D.J. et al. Gen 
esDev. 8, 1897-1909 (1994), Sato, T. N. et al. Nature 376, 70-74 (1995) 
, Carmeliet, P. et al. Nature 880, 435-439 (1996), Ferrara, N. et al. 
Nature 380, 439-442 (1996), Suri, C. et al. Cell 87, 1171-1180 (1996)) 

o 

[0 12 2] 

^t#M^JT'*>S 0 Tie-2£«fc0-£tf)U iSl/ 7 > S^-K^f ^ >- 

m, &m<DJh<eft'e&i&ts &xf/t.iz\*nmf8.£.&mz.m *>tix csato, 

T. N. et al. Nature 376, 70-74 (1995), Suri, C. et al. Cell 87, 1171-11 

80 (1996)). M^t«^?<z>^BJfiI < &*^l*^cfeW*^a*!lttWe>3^^?«:v^ 0 Ti 

MSte. CXCR4££&PBSF/SDF-l-/-V?XT?{£fg&e>*l&fro£o — PF4(Ma 
ione, T. E. et al. Science 247, 77-79 (1990)) , IL-8(Koch,A. E. et al. S 
cience 258, 1798-1801 (1992)), IP-10(Luster, A. D. et al., J. Exp. Med. 
182, 219-231 (1995)), £ rjfGro/8 (Cao, Y. H. , et al., J. J.Exp. Med. 182 
, 2069-2077 (1995)) £ ^ o £CXC^ ^ # >f > *>jfiL«$r S 3 £ 

ft?m§£*lTV>&V^ ^®H-7-V(Cui, J.,et al. Nature 384, 66-68 (1996))^!? 
jSMST" (Carmeliet, P. et al. Nature 883, 78-75 (1996) ) li, 0PHIil4lEf* 

[0123] 
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jsa±©»Jb&*£>, *&mi*#**j>t. 7 mmn&G**** &&&&&&& 

[0124] 

^ -e ti, mnm^skm^h zti^ztR # e& © * turn* 

^(Z)^Ml£CXCR4#S^?X£te#lfc£*\ CXCR4 
#G a 13 £ IMBCt -5 Rrigft tC o V > T tefcf-T -6 tt & 6 . 
[0125] 

CXCR4£:GCR5&. fllf llTiMIMSJ:^? 9 X2~7 ~7 — 

g, Y., et al., Science 272, 872-877 (1996), Fauci, A. S. Nature 884, 52 
9-584 (1996)) 0 Z. (D r> *>CCR5£ KM L fctfi^MftOA* #Hiti $ tlT £ *J , 
d^OA^te. HIV-l^{C^m , l4'r$>»;^pre>^0{C^Mtt^VN(Liu,R et al. 
Cell 86, 367-377 (1996). Samson, M. et al. Nature 382, 722-725(1996). D 
ean, M. et al. Science 273, 1856-1861) Q 
[0126] 

LfrU ^OCXCR4tCggLT{i. CXCR4fc|Rv#;*#teB£&U:£fc3Ei£-ea& 

^ii:*^ h: ^T'OCXCR4J}^ ; E^®»fe^J^.^V^3i:5b^<^I^^4^feo fc£ 
U T«mm^14Hlv-i®m , !S©*^##{cj3^TM©a^^S^fcli 
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[0 1 2 7] 

m^m^r : 1 

BJ#I©S3 : 352 

Met Glu Gly He Ser He Tyr Thr Ser Asp Asn Tyr Thr Glu Glu 

5 10 15 

Met Gly Ser Gly Asp Tyr Asp Ser Met Lys Glu Pro Cys Phe Arg 

20 25 30 

Glu Glu Asn Ala Asn Phe Asn Lys lie Phe Leu Pro Thr He Tyr 

35 40 45 

Ser lie He Phe Leu Thr Gly He Val Gly Asn Gly Leu Val He 

50 55 60 

Leu Val Met Gly Tyr Gin Lys Lys Leu Arg Ser Met Thr Asp Lys 

65 70 75 

Tyr Arg Leu His Leu Ser Val Ala Asp Leu Leu Phe Val He Thr 

80 85 90 

Leu Pro Phe Trp Ala Val Asp Ala Val Ala Asn Trp Tyr Phe Gly 

95 100 105 

Asn Phe Leu Cys Lys Ala Val His Val He Tyr Thr Val Asn Leu 
110 115 120 

Tyr Ser Ser Val Leu He Leu Ala Phe He Ser Leu Asp Arg Tyr 
125 130 135 

Leu Ala He Val His Ala Thr Asn Ser Gin Arg Pro Arg Lys Leu 
140 145 150 

Leu Ala Glu Lys Val Val Tyr Val Gly Val Trp He Pro Ala Leu 



3 3 ffi£E#^ 11-3024631 




10 — 09544 



155 160 165 

Leu Leu Thr He Pro Asp Phe He Phe Ala Asn Val Ser Glu Ala 

170 175 180 

Asp Asp Arg Tyr He Cys Asp Arg Phe Tyr Pro Asn Asp Leu Trp 

185 190 195 

Val Val Val Phe Gin Phe Gin His He Met Val Gly Leu He Leu 

200 205 210 

Pro Gly He Val lie Leu Ser Cys Tyr Cys He He lie Ser Lys 

215 220 225 

Leu Ser His Ser Lys Gly His Gin Lys Arg Lys Ala Leu Lys Thr 

230 235 240 

Thr Val He Leu He Leu Ala Phe Phe Ala Cys Trp Leu Pro Tyr 

245 250 255 

Tyr lie Gly He Ser He Asp Ser Phe He Leu Leu Glu He He 

260 265 270 

Lys Gin Gly Cys Glu Phe Glu Asn Thr Val His Lys Trp He Ser 

275 280 285 

He Thr Glu Ala Leu Ala Phe Phe His Cys Cys Leu Asn Pro He 

290 295 300 

Leu Tyr Ala Phe Leu Gly Ala Lys Phe Lys Thr Ser Ala Gin His 

305 310 315 

Ala Leu Thr Ser Val Ser Arg Gly Ser Ser Leu Lys He Leu Ser 

320 325 330 

Lys Gly Lys Arg Gly Gly His Ser Ser Val Ser Thr Glu Ser Glu 

335 340 345 
Ser Ser Ser Phe His Ser Ser 

350 



ffiliEift 5 ? 11-3024631 
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m#]<D-&2 : 1588 

Wt&KDMM : cDNAtomRNA 
BJ#J 



ATG 


GAG 


GGG 


ATC 


AGT 


ATA 


TAC 


ACT 


ATG 


GGC 


TCA 


GGG 


GAC 


TAT 


GAC 


TCC 


GAA 


GAA 


AAT 


GCT 


AAT 


TTC 


AAT 


AAA 


TCC 


ATC 


ATC 


TTC 


TTA 


ACT 


GGC 


ATT 


CTG 


GTC 


ATG 


GGT 


TAC 


CAG 


AAG 


AAA 


TAC 


AGG 


CTG 


CAC 


CTG 


TCA 


GTG 


GCC 


CTT 


CCC 


TTC 


TGG 


GCA 


GTT 


GAT 


GCC 


AAC 


TTC 


CTA 


TGC 


AAG 


GCA 


GTC 


CAT 


TAC 


AGC 


AGT 


GTC 


CTC 


ATC 


CTG 


GCC 


CTG 


GCC 


ATC 


GTC 


CAC 


GCC 


ACC 


AAC 


TTG 


GCT 


GAA 


AAG 


GTG 


GTC 


TAT 


GTT 


CTG 


CTG 


ACT 


ATT 


CCC 


GAC 


TTC 


ATC 


GAT 


GAC 


AGA 


TAT 

TAT 


A TP 

ATC 


TOT 

TGT 


GAC 


r> 

CGC 


GTG 


GTT 


GTG 


TTC 


CAG 


TTT 


CAG 


CAC 


CCT 


GGT 


ATT 


GTC 


ATC 


CTG 


TCC 


TGC 


CTG 


TCA 


CAC 


TCC 


AAG 


GGC 


CAC 


CAG 


ACA 


GTC 


ATC 


CTC 


ATC 


CTG 


GCT 


TTC 


TAC 


ATT 


GGG 


ATC 


AGC 


ATC 


GAC 


TCC 


AAG 


CAA 


GGG 


TGT 


GAG 


TTT 


GAG 


AAC 


ATC 


ACC 


GAG 


GCC 


CTA 


GCT 


TTC 


TTC 


CTC 


TAT 


GCT 


TTC 


CTT 


GGA 


GCC 


AAA 


GCA 


CTC 


ACC 


TCT 


GTG 


AGC 


AGA 


GGG 


AAA 


GGA 


AAG 


CGA 


GGT 


GGA 


CAT 


TCA 



TCA 


GAT 


AAC 


TAC 


ACC 


GAG 


GAA 


45 


ATG 


AAG 


GAA 


CCC 


TGT 


TTC 


CGT 


90 


ATC 


TTC 


CTG 


CCC 


ACC 


ATC 


TAC 


135 


GTG 


GGC 


AAT 


GGA 


TTG 


GTC 


ATC 


180 


CTG 


AGA 


AGC 


ATG 


ACG 


GAC 


AAG 


225 


GAC 


CTC 


CTC 


TTT 


GTC 


ATC 


ACG 


270 


GTG 


GCA 


AAC 


TGG 


TAC 


TTT 


GGG 


315 


GTC 


ATC 


TAC 


ACA 


GTC 


AAC 


CTC 


360 


TTC 


ATC 


AGT 


CTG 


GAC 


CGC 


TAC 


405 


AGT 


CAG 


AGG 


CCA 


AGG 


AAG 


CTG 


450 


GGC 


GTC 


TGG 


ATC 


CCT 


GCC 


CTC 


495 


TTT 


GCC 


AAC 


GTC 


AGT 


GAG 


GCA 


540 


TTC 


t a o 

TAC 


CCC 


AAT 

AAT 


GAC 


TTG 


TOO 

TGG 


585 


ATC 


ATG 


GTT 


GGC 


CTT 


ATC 


CTG 


630 


TAT 


TGC 


ATT 


ATC 


ATC 


TCC 


AAG 


675 


AAG 


CGC 


AAG 


GCC 


CTC 


AAG 


ACC 


720 


TTC 


GCC 


TGT 


TGG 


CTG 


CCT 


TAC 


765 


TTC 


ATC 


CTC 


CTG 


GAA 


ATC 


ATC 


810 


ACT 


GTG 


CAC 


AAG 


TGG 


ATT 


TCC 


855 


CAC 


TGT 


TGT 


CTG 


AAC 


CCC 


ATC 


900 


TTT 


AAA 


ACC 


TCT 


GCC 


CAG 


CAC 


945 


TCC 


AGC 


CTC 


AAG 


ATC 


CTC 


TCC 


990 


TCT 


GTT 


TCC 


ACT 


GAG 


TCT 


GAG 


1035 
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TCT TCA AGT TTT CAC TCC AGC TAA CACAGATGTA AAAGACTTTT TTTTAT 1085 

ACGATAAATA ACTTTTTTTT AAGTTACACA TTTTTCAGAT ATAAAAGACT GACCAATATT 1145 

GTACAGTTTT TATTGCTTGT TGGATTTTTG TCTTGTGTTT CTTTAGTTTT TGTGAAGTTT 1205 

AATTGACTTA TTTATATAAA TTTTTTTTGT TTCATATTGA TGTGTGTCTA GGCAGGACCT 1265 

GTGGCCAAGT TCTTAGTTGC TGTATGTCTC GTGGTAGGAC TGTAGAAAAG GGAACTGAAC 1325 

ATTCCAGAGC GTGTAGTTAA TCACGTAAAG CTAGAAATGA TCCCCAGCTG TTTATGCATA 1385 

GATAATCTCT CCATTCCCGT GGAACGTTTT TCCTGTTCTT AAGACGTGAT TTTGCTGTAG 1445 

AAGATGGCAC TTATAACCAA AGCCCAAAGT GGTATAGAAA TGCTGGTTTT TCAGTTTTCA 1505 

GGAGTGGGTT GATTTCAGCA CCTACAGTGT ACAGTCTTGT ATTAAGTTGT TAATAMAGT 1565 

ACATGTTAAA CTTAAAAAAA AAA 1588 



m&m^ : 3 

I2#J©*£ : 359 

Met Glu Pro lie Ser Val Ser lie Tyr Thr Ser Asp Asn Tyr Ser 

5 10 15 

Glu Glu Val Gly Ser Gly Asp Tyr Asp Ser Asn Lys Glu Pro Cys 

20 25 30 

Phe Arg Asp Glu Asn Val His Phe Asn Arg lie Phe Leu Pro Thr 

35 40 45 

He Tyr Phe lie He Phe Leu Thr Gly He Val Gly Asn Gly Leu 

50 55 60 

Val He Leu Val Met Gly Tyr Gin Lys Lys Leu Arg Ser Met Thr 

65 70 75 

Asp Lys Tyr Arg Leu His Leu Ser Val Ala Asp Leu Leu Phe Val 

80 85 90 
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He Thr Leu Pro Phe Trp Ala Val Asp Ala Met al.a Asp Trp Tyr 

95 100 105 

Phe Gly Lys Phe Leu Cys Lys Ala Val His He He Tyr Thr Val 

110 115 120 

Asn Leu Tyr Ser Ser Val Leu He Leu Ala Phe He Ser Leu Asp 

125 130 135 

Arg Tyr Leu Ala He Val His Ala Thr Asn Ser Gin Arg Pro Arg 

140 145 150 

Lys Leu Leu Ala Glu Lys Ala Val Tyr Val Gly Val Trp He Pro 

155 160 165 

Ala Leu Leu Leu Thr lie Pro Asp Phe lie Phe Ala Asp Val Ser 

170 175 180 

Gin Gly Asp lie Ser Gin Gly Asp Asp Arg Tyr He Cys Asp Arg 

185 190 195 

Leu Tyr Pro Asp Ser Leu Trp Met Val Val Phe Gin Phe Gin His 

200 205 210 

He Met Val Gly Leu He Leu Pro Gly He Val He Leu Ser Cys 

215 220 225 

Tyr Cys He lie lie Ser Lys Leu Ser His Ser Lys Gly His Gin 

230 235 240 

Lys Arg Lys Ala Leu Lys Thr Thr Val He Leu He Leu Ala Phe 

245 250 255 

Phe Ala Cys Trp Leu Pro Tyr Tyr Val Gly lie Ser He Asp Ser 

260 265 270 

Phe He Leu Leu Gly Val He Lys Gin Gly Cys Asp Phe Glu Ser 

275 280 285 

He Val His Lys Trp lie Ser He Thr Glu Ala Leu Ala Phe Phe 

290 295 300 

His Cys Cys Leu Asn Pro He Leu Tyr Ala Phe Leu Gly Ala Lys 

3 7 £iiSE#¥ 1 1-3024631 




Phe Lys Ser Ser 
Ser Ser Leu Lys 
Ser Val Ser Thr 




4Wi o — 



305 310 
Ala Gin His Ala Leu Asn 
320 325 
He Leu Ser Lys Gly Lys 
335 340 
Glu Ser Glu Ser Ser Ser 
350 355 



0 9 5 4 4 




315 

Ser Met Ser Arg Gly 
330 

Arg Gly Gly His Ser 

345 

Phe His Ser Ser 



: 4 

mno^ : 1758 

w&pxdm. : mm 

MWOWM ' cDNAtomRNA 

mm 



ATG 


GAA 


CCG 


ATC 


AGT 


GTG 


AGT 


ATA 


TAC 


ACT 


TCT 


GAT 


AAC 


TAC 


TCT 


45 


GAA 


GAA 


GTG 


GGG 


TCT 


GGA 


GAC 


TAT 


GAC 


TCC 


AAC 


AAG 


GAA 


CCC 


TGC 


90 


TTC 


CGG 


GAT 


GAA 


AAC 


GTC 


CAT 


TTC 


AAT 


AGG 


ATC 


TTC 


CTG 


CCC 


ACC 


135 


ATC 


TAC 


TTC 


ATC 


ATC 


TTC 


TTG 


ACT 


GGC 


ATA 


GTC 


GGC 


AAT 


GGA 


TTG 


180 


GTG 


ATC 


CTG 


GTC 


ATG 


GGT 


TAC 


CAG 


AAG 


AAG 


CTA 


AGG 


AGC 


ATG 


ACG 


225 


GAC 


AAG 


TAC 


CGG 


CTG 


CAC 


CTG 


TCA 


GTG 


GCT 


GAC 


CTC 


CTC 


TTT 


GTC 


270 


ATC 


ACA 


CTC 


CCC 


TTC 


TGG 


GCA 


GTT 


GAT 


GCC 


ATG 


GCT 


GAC 


TGG 


TAC 


315 


TTT 


GGG 


AAA 


TTT 


TTG 


TGT 


AAG 


GCT 


GTC 


CAT 


ATC 


ATC 


TAC 


ACT 


GTC 


360 


AAC 


CTC 


TAC 


AGC 


AGC 


GTT 


CTC 


ATC 


CTG 


GCC 


TTC 


ATC 


AGC 


CTG 


GAC 


405 


CGG 


TAC 


CTC 


GCC 


ATT 


GTC 


CAC 


GCC 


ACC 


AAC 


AGT 


CAA 


AGG 


CCA 


AGG 


450 


AAA 


CTG 


CTG 


GCT 


GAA 


AAG 


GCA 


GTC 


TAT 


GTG 


GGC 


GTC 


TGG 


ATC 


CCA 


495 


GCC 


CTC 


CTC 


CTG 


ACT 


ATA 


CCT 


GAC 


TTC 


ATC 


TTT 


GCC 


GAC 


GTC 


AGC 


540 


CAG 


GGG 


GAC 


ATC 


AGT 


CAG 


GGG 


GAT 


GAC 


AGG 


TAC 


ATC 


TGT 


GAC 


CGC 


585 
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CTT TAC CCC GAT AGC CTG TGG ATG GTG GTG TTT CAA TTC CAG CAT 630 
ATA ATG GTG GGT CTC ATC CTG CCC GGC ATC GTC ATC CTC TCC TGT 675 
TAC TGC ATC ATC ATC TCT A AG CTG TCA CAC TCC AAG GGC CAC CAG 720 
AAG CGC AAG GCC CTC AAG ACG ACA GTC ATC CTC ATC CTA GCT TTC 765 
TTT GCC TGC TGG CTG CCA TAT TAT GTG GGG ATC AGC ATC GAC TCC 810 
TTC ATC CTT TTG GGA GTC ATC AAG CAA GGA TGT GAC TTC GAG AGC 855 
ATT GTG CAC AAG TGG ATC TCC ATC ACA GAG GCC CTC GCC TTC TTC 900 
CAC TGT TGC CTG AAC CCC ATC CTC TAT GCC TTC CTC GGG GCC AAG 945 
TTC AAA AGC TCT GCC CAG CAT GCA CTC AAC TCC ATG AGC AGA GGC 990 
TCC AGC CTC AAG ATC CTT TCC AAA GGA AAG CGG GGT GGA CAC TCT 1035 
TCC GTC TCC ACG GAG TCA GAA TCC TCC AGT TTT CAC TCC AGC TAA 1080 
CCCTTATGCA AAGACTTATA TAATATATAT ATATATATGA TAAAGAACTT TTTTATGTTA 1140 
CACATTTTCC AGATATAAGA GACTGACCAG TCTTGTACAG XTTTTTTTTT TTTTTAATTG 1200 
ACTGTTGGGA GTTTATGTTC CTCTAGTTTT TGTGAGGTTT GACTTAATTT ATATAAATAT 1260 
TGTTTTTTGT TTGTTTCATG TGAATGAGCG TCTAGGCAGG ACCTGTGGCC AAGTTCTTAG 1320 
TAGCTGTTTA TCTGTGTGTA GGACTGTAGA ACTGTAGAGG AAGAAACTGA ACATTCCAGA 1380 
ATGTGTGGTA AATTGAATAA AGCTAGCCGT GATCCTCAGC TGTTGCTGCA TAATCTCTTC 1440 
ATTCCGAGGA GCACCCCACC CCCACCCCCA CCCCCACCCC ATTCTTAAAT TGTTTGGTTA 1500 
TGCTGTGTGA TGGTTTGTTT GGTTTTTTTT TGTTGTTGTT GTTGTTTTTT TTTTCTGTAA 1560 
AAGATGGCAC TTAAAACCAA AGCCTGAAAT GGTGGTAGAA ATGCTGGGGT TTTTTTTGTT 1620 
TGTTTGTTTT TTCAGTTTTC AAGAGTAGAT TGACTTCAGT CCCTACAAAT GTACAGTCTT 1680 
GTATTACATT GTTAATAAAA GTCAATGATA AACTTAAAAA AAAAAAAAAA AAAAAAAAAA 1740 
AAAAAAAAAA AAAAAAAA 1758 



@E#J§# : 5 
BJ#I©:R£ : 89 
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mn 

Met Asn Ala Lys Val Val Val Val Leu Val Leu Val Leu Thr Ala 

5 10 15 

Leu Cys Leu Ser Asp Gly Lys Pro Val Ser Leu Ser Tyr Arg Cys 

20 25 SO 

Pro Cys Arg Phe Phe Glu Ser His Val Ala Arg Ala Asn Val Lys 

35 40 45 

His Leu Lys He Leu Asn Thr pro Asn Cys Ala Leu Glr. He Val 

50 55 60 

Ala Arg Leu Lys Asn Asn Asn Arg Gin Val Cys He Asp Pro Lys 

65 70 75 

Leu Lys Trp He Gin Glu Tyr Leu Glu Lys Ala Leu Asn Lys 

80 85 



mtm^ : 6 

BJ#I©:&3 : 2244 

mm<om : mm 
m<om : 

fflF]<DMM : cDNAtomRNA 

GCACGGGACA GGCCGGGCCA CACCCACCGG GGCGAGCTCG GAGGGCGGCG CTCTGGGCGG 60 

AGGGCCCGGC GGCTCGGCCC AGGGCGCGTT ACCTCGTCGC CGGGGCCGGA GAGGGCGGGC 120 

GGAGGCACGG GGCCTGGAGG CGCCAGGCGG AGGATGCGGG CGACACGGTG GCGGCGGCGA 180 

CCGCGCGACC GGGCGGGCGG GCGGGCAGGG GCGAGCGGAG GGAGGGAGCG GACTGCGGCA 240 

GGATCTGTCG AGGAAAAATC TTGCGGCCGG CGATTCCCCG CCTTTTAAGC GCAGCCTGCA 300 

CTCCCCCCAC CCCACGCAGG GGCGGGCCTT CCCCAACGCG GGCGCCCACT GGCCGCCGCG 360 

4 O ffilliRF^ 11-3024631 
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CGCCGCTCCC CTCCAGCTCG CCTGCGCCTC TCACTCTCCG TCAGCCGCAT TGCCCGCTCG 420 

GCGTCCGGCC CCCGACCCGC GCTCGTCCGC CCGCCCGCCC GCCCGCCCGC GCC 473 

ATG AAC GCC AAG GTC GTG GTC GTG CTG GTC CTC GTG CTG ACC GCG 518 

CTC TGC CTC AGC GAC GGG AAG CCC GTC AGC CTG AGC TAC AGA TGC 563 

CCA TGC CGA TTC TTC GAA AGC CAT GTT GCC AGA GCC AAC GTC AAG 608 

CAT CTC AAA ATT CTC AAC ACT CCA AAC TGT GCC CTT CAG ATT GTA 653 

GCC CGG CTG AAG AAC AAC AAC AGA CAA GTG TGC ATT GAC CCG AAG 698 

CTA AAG TGG ATT CAG GAG TAC CTG GAG AAA GCT TTA AAC AAG TAA 743 

GCACAACAGC CAAAAAGGAC TTTCCGCTAG ACCCACTCGA GGAAAACTAA AACCTTGTGA 803 

GAGATGAAAG GGCAAAGACG TGGGGGAGGG GGCCTTAACC ATGAGGACCA GGTGTGTGTG 863 

TGGGGTGGGC ACATTGATCT GGGATCGGGC CTGAGGTTTG CCAGCATTTA GACCCTGCAT 923 

TTATAGCATA CGGTATGATA TTGCAGCTTA TATTCATCCA TGCCCTGTAC CTGTGCACGT 983 

TGGAATTTTT ATTACTGGGG TTTTTCTAAG AAAGAAATTG TATTATCAAC AGCATTTTCA 1043 

AGCAGTTAGT TCCTTCATGA TCATCACAAT CATCATCATT CTCATTCTCA TTTTTTAAAT 1103 

CAACGAGTAC TTCAAGATCT GAATTTGGCT TGTTTGGAGC ATCTCCTCTG CTCCCCTGGG 1163 

GAGTCTGGGC ACAGTCAGGT GGTGGCTTAA CAGGGAGCTG GAAAAAGTGT CCTTTCTTCA 1223 

GACACTGAGG CTCCCGCAGC AGCGCCCCTC CCAAGAGGAA GGCCTCTGTG GCACTCAGAT 1283 

ACCGACTGGG GCTGGGCGCC GCCACTGCCT TCACCTCCTC TTTCAACCTC AGTGATTGGC 1343 

TCTGTGGGCT CCATGTAGAA GCCACTATTA CTGGGACTGT GCTCAGAGAC CCCTCTCCCA 1403 

GCTATTCCTA CTCTCTCCCC GACTCCGAGA GCATGCATTA ATCTTGCTTC TGCTTCTCAT 1463 

TTCTGTAGCC TGATCAGCGC CGCACCAGCC GGGAAGAGGG TGATTGCTGG GGCTCGTGCC 1523 

CTGCATCCCT CTCCTCCCAG GGCCTGCCCC ACAGCTCGGG CCCTCTGTGA GATCCGTCTT 1583 

TGGCCTCCTC CAGAATGGAG CTGGCCCTCT CCTGGGGATG TGTAATGGTC CCCCTGCTTA 1643 

CCCGCAAAAG ACAAGTCTTT ACAGAATCAA ATGCAATTTT AAATCTGAGA GCTCGCTTTG 1703 

AGTGACTGGG TTTTGTGATT GCCTCTGAAG CCTATGTATG CCATGGAGGC ACTAACAAAC 1763 

TCTGAGGTTT CCGAAATCAG AAGCGAAAAA ATCAGTGAAT AAACCATCAT CTTGCCACTA 1823 

CCCCCTCCTG AAGCCACAGC AGGGTTTCAG GTTCCAATCA GAACTGTTGG CAAGGTGACA 1883 

TTTCCATGCA TAAATGCGAT CCACAGAAGG TCCTGGTGGT ATTTGTAACT TTTTGCAAGG 1943 

CATTTTTTTA TATATATTTT TGTGCACATT TTTTTTTACG TTTCTTTAGA AAACAAATGT 2003 
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ATTTCAAAAT ATATTTATAG TCGAACAATT CATATATTTG AAGTGGAGCC ATATGAATGT 2063 

CAGTAGTTTA TACTTCTCTA TTATCTCAAA CTACTGGCAA TTTGTAAAGA AATATATATG 2123 

ATATATAAAT GTGATTGCAG CTTTTCAATG TTAGCCACAG TGTATTTTTT CACTTGTACT 2183 

AAAATTGTAT CAAATGTGAC ATTATATGCA CTAGCAATAA AATGCTAATT GTTTCATGGT 2243 

A 2244 

BB#I©*3 : 89 

Met Asp Ala Lys Val Val Ala Val Leu Ala Leu Val Leu Ala Ala 

5 10 15 

Leu Cys lie Ser Asp Gly Lys Pro Val Ser Leu Ser Tyr Arg Cys 

20 25 30 

Pro Cys Arg Phe Phe Glu Ser His He Ala Arg Ala Asn Val Lys 

35 40 45 

His Leu Lys He Leu Asn Thr Pro Asn Cys Ala Leu Gin lie Val 

50 55 60 

Ala Arg Leu Lys Asn Asn Asn Arg Gin Val Cys He Asp Pro Lys 

65 70 75 

Leu Lys Trp He Gin Glu Tyr Leu Glu Lys Ala Leu Asn Lys 

80 85 



SB#!©*3 : 1781 

mzmm : mm 



4 2 
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M^i<DMM : cDNAtomRNA 

GACCACTTTC CCTCTCGGTC CACCTCGGTG TCCTCTTGCT GTCCAGCTCT GCAGCCTCCG 60 
GCGCGCCCTC CCGCCCACGC C 81 

ATG GAC GCC AAG GTC GTC GCC GTG CTG GCC CTG GTG CTG GCC GCG 126 

CTC TGC ATC AGT GAC GGT AAA CCA GTC AGC CTG AGC TAC CGA TGC 171 

CCC TGC CGG TTC TTC GAG AGC CAC ATC GCC AGA GCC AAC GTC AAG 216 

CAT CTG AAA ATC CTC AAC ACT CCA AAC TGT GCC CTT CAG ATT GTT 261 

GCA CGG CTG AAG AAC AAC AAC AGA CAA GTG TGC ATT GAC CCG AAA 306 

TTA AAG TGG ATC CAA GAG TAC CTG GAG AAA GCT TTA AAC AAG TAA 351 

GCACAACAGC CCAAAGGACT TTCCAGTAGA CCCCCGAGGA AGGCTGACAT CCGTGGGAGA 411 

TGCAAGGGCA GTGGTGGGGA GGAGGGCCTG AACCCTGGCC AGGATGGCCG GCGGGACAGC 471 

ACTGACTGGG GTCATGCTAA GGTTTGCCAG CATAAAGACA CTCCGCCATA GCATATGGTA 531 

CGATATTGCA GCTTATATTC ATCCCTGCCC TCGCCCGTGC ACAATGGAGC TTTTATAACT 591 

GGGGTTTTTC TAAGGAATTG TATTACCCTA ACCAGTTAGC TTCATCCCCA TTCTCCTCAT 651 

CCTCATCTTC ATTTTAAAAA GCAGTGATTA CTTCAAGGGC TGTATTCAGT TTGCTTTGGA 711 

GCTTCTCTTT GCCCTGGGGC CTCTGGGCAC AGTTATAGAC GGTGGCTTTG CAGGGAGCCC 771 

TAGAGAGAAA CCTTCCACCA GAGCAGAGTC CGAGGAACGC TGCAGGGCTT GTCCTGCAGG 831 

GGGCGCTCCT CGACAGATGC CTTGTCCTGA GTCAACACAA GATCCGGCAG AGGGAGGCTC 891 

CTTTATCCAG TTCAGTGCCA GGGTCGGGAA GCTTCCTTTA GAAGTGATCC CTGAAGCTGT 951 

GCTCAGAGAC CCTTTCCTAG CCGTTCCTGC TCTCTGCTTG CCTCCAAACG CATGCTTCAT 1011 

CTGACTTCCG CTTCTCACCT CTGTAGCCTG ACGGACCAAT GCTGCAATGG AAGGGAGGAG 1071 

AGTGATGTGG GGTGCCCCCT CCCTCTCTTC CCTTTGCTTT CCTCTCACTT GGGCCCTTTG 1131 

TGAGATTTTT CTTTGGCCTC CTGTAGAATG GAGCCAGACC ATCCTGGATA ATGTGAGAAC 1191 

ATGCCTAGAT TTACCCACAA AACACAAGTC TGAGAATTAA TCATAAACGG AAGTTTAAAT 1251 

GAGGATTTGG ACCTTGGTAA TTGTCCCTGA GTCCTATATA TTTCAACAGT GGCTCTATGG 1311 

GCTCTGATCG AATATCAGTG ATGAAAATAA TAATAATAAT AATAATAACG AATAAGCCAG 1371 
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AATCTTGCCA TGAAGCCACA GTGGGGATTC TGGGTTCCAA TCAGAAATGG AGACAAGATA 1431 
AAACTTGCAT ACATTCTTAT GATCACAGAC GGCCCTGGTG GTTTTTGGTA ACTATTTACA 1491 
AGGCATTTTT TTACATATAT TTTTGTGCAC TTTTTATGTT TCTTTGGAAG ACAAATGTAT 1551 
TTCAGAATAT ATTTGTAGTC AATTCATATA TTTGAAGTGG AGCCATAGTA ATGCCAGTAG 1611 
ATATCTCTAT GATCTTGAGC TACTGGCAAC TTGTAAAGAA ATATATATGA CATATAAATG 1671 
TATTGTAGCT TTCCGGTGTC AGCCACGGTG TATTTTTCCA CTTGGAATGA AATTGTATCA 1731 
ACTGTGACAT TATATGCACT AGCAATAAAA TGCTAATTGT TTCATGCTGT 1781 



mmm* : 9 
mm 

Arg Phe Lys Met 



Arg Leu Lys Met 



@B3»-5§ : 11 

mmo&z : 27 
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M&iCDMM : cDNAtomRNA 

mm 

TAGCGGCCGC GTTGCCATGG AACCGAT 27 

@E?!J## : 12 
mF}<DM2 : 27 

mo®. : 

MWKDMM : cDNAtomRNA 
GCGTCGACTT TGCATAAGGG TTAGCTG 27 



10 — 095 



4 4 



[0128] 

% t- 4M & * l t ^ -t z mmm&m ©am* iz m ^ £ ^ * # t* ^ * . 

L ucm t&i fej ^p- 'ds a?ii r y3 j 



E. EcoRI ; Sh, SphI ; X. XhoIT*&£ 0 



M £ J: t>*8 . 2kb^ fi5*fSta te? (D EcoR I -EcoR I ft ft jfi^ $ jft T V % £ 0 
0 2© (b) tt, CXCR4&^©RT-PCRJB*I#ffi&j^¥J5C"e&5. £RNAttE18.5 
©#£S!;fcJ:tf*^XJUS**e>8B38U § £> fCCXCR44#H6U:/^-f V-T'ififgL 
fc„ RT-PCRJg*@tt*fe, ^g^fg&RNA©#&©:=l> hD-;i/£UT, #JB69K: 
V>£G3PDH mRNA&fl^fco 



B3H CXCR4-/-Ktc£WSW»*Jfil«^«S:^-r^SCTS)y, S5F£ag((a) , 
(c) , (e) , (g) )©II§HflS;l3,J:tfjl&©, ifiPECAM-im#£J:£&i£SC!6& 

^-r^jcefes. (a) itEi3.5X(Dmmmt^mjiy-^mm^ir B ( e > «e 

17.5^©SHB?:^1"o (g) ttE17.5"C©J: l J 5g&©3£J9§£^-f- . (c) &E13.5 




mi] 



[02] 



[03] 
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ffi£E4$¥ 1 1-302 




1 0 — 09544 



T'©&feLfc»rafl!©WriB«:a*-r- UK (e) . (g) T'O^frHi. W&m 
[H4] 

04 CXCR4-/-JEtCj3^^W®M« : ^SS:^t-«T^V, f^K (b) 

, (d) , (f ) , (h) )<z>j^raBifc ffiPECAH-mmz 

S^t?KTf*6. (b) ttE13.5T*©J»lfflJ«i:tf>»;i/->' , ««S:as'r. (f) 
teE17.5T*©£fl§£^1-„ (h) ttE17.5T©J:yjK&©2g»£a* , r. (d) l*El 
3.5^©^feLfcJ»|iaBt©WiBfS:^'r. (i) teE16.5T?<«#4v? J*<Z)?|c*fefe© 

jfcffijfiuaiaise&a*'*-. (f ) . (h) t*©^ito. amv**©^*?* &&&& 

[H5] 

H5tt, ^PECAM-l^#tCJ:*W©^iJgfe©|g«S:3ES-r3^J|-eS)S. ( a ) 
(b) jS«E13.5, (c) (d) &E15.5, (a) £ (c) itm&M. ( b ) £ ( 
d) SM^^t. (c) ©^JCrtlC»A3tlfc^H«, E15.5-e©SfefiLfc 
S©SrtflD*S©Jil«©^h^S/y >-iti/">^fe$tife®Tl$:^t 0 ( a 
) £ (c) CD^PPti^^MtC^^H^^tlS^MOjfa^^^'tc duli+zi^l», 

[06] 

m 6 & in situ/W :/U #*-f if - J/ 3 >&C <k £ S»jffliK8"^©CXCR4fe J: tfPBSF/S 
DF-lojSaR&^f^-e&S. ^K:o«;^S»iaiK©3*«!5-W^r 
tCfc^T. AYh^^iJ>-xty>T^L( (a) £ (d) ), ^LTCXCR4# 
^^D-^ , tA>f7' I J^VXb( (b) £ (e) K PBSF/SDF-1#M^J^D-^ 

i:/Wyy^Xbfc (c) . (d) 2i (e) (a) £ (b) <D±mmmm 

(b) i: (e) (D&w&mit. mmmik^(D'm&2ftt~rt8.MMZm-t. (c) 

M^^lKP»3©l*^>g*HIS5:^^;#<P^^IEfla^CPBSF/SDF-1^5§^EbTV^^ 0 (f) & 
, »^S!E18.5J£E©'g'«i<Z)WT®-e&y, ^Jfil3ttlCCXCR4#^U ffimm&X h 
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mi ] 
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as 



lkb 



plasmid 



XESh 
Ineoi i 



Wild-type allele 
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Targeting vector 



XESh 
— Irleol 



E CE 

-JL u 



Probe' A 



Targeted CXCR4 allele 
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kb 
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8.2 



+/■*• +/- +/- ■+/+ 




-/- +/+ 



(b) 



CXCR4 
G3PDH 
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6 
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#-qll 0-0 9 54 41 



immi 



i 



miiE#¥ 11-3024631 



iff ip 10 — 09544 



IfsMA] 

[JSteLfeftigA] 
[SttbfeftSA] 



000157865 

AI5S^^Bg#rU*^IBT3TB 5#3 1# 

000003311 

#SfA 
100088155 

^aScf^KM^TS 1 3#1 O-t J5C*I^>3 
100089978 

#JSCffii*':SfeE£«— TB 1 3#1 0-5§- 3K«^"^3 
100092657 

100094318 

JfcJSCiB Tg 1 3 SI 0-^ a 

100107191 

JpE^fP^EJSWnTB 1 3#1 0# 

mm 



100110593 



&um* 11-30 
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fiRg!l*-& [0001 57865] 

1 . 3g3S*M H 1 9 9 0^ 8ft 6H 
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m m a m m fit 



^tS'J## [00000331 1] 

1. SE3g¥^H 1 9 9 0^ 9M 50 



miiE^ 5 ! 2 1 1-3024631 



